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INHALATION DEVICE 

The present invention relates to a powder inhaler for administering powder by inhalation. 

5 A number of powder inhalers are known which use different systems for introducing a dose 
of powder into an air stream. Typically, the powder is inhaled into the lungs of a patient in 
order to treat, for example, asthma. 

One such powder inhaler is disclosed in EP-A-0237507. This inhaler comprises an 
to inhalation channel and a mouthpiece comprising an air chamber and an outlet nozzle, 

which together define a flow path through which a stream of air is drawn during inhalation 
by a user. This inhaler further comprises means for introducing powder into the inhalation 
channel. During inhalation, air is first drawn into and through the inhalation channel so as 
to pick up powder. The stream of air containing powder is then drawn through the air 
15 chamber and out of the outlet nozzle of the mouthpiece. 

Figure 1 illustrates such a powder inhaler. The inhaler comprises a mouthpiece 2 
- comprising-an outlet no^le 4, an inhaler body 6 and a rotatable grip portion 8 for operating 
a dosing mechanism for providing doses of ponder for iMiMation. The inhaler body 6 is 
20 ' provided with ah opening 10 which is filled with a- \^andbw''12 through which an indicating 
wheel 42 Is visible so as to prov|d!e an indication as to the u§a|e of tjie inhaler. 

Figure 2 illustrates in exploded: View component parts disposjid within and to the inhaler 
body 6- The inhaler body 6 is capped with a divider 14 which is fixed thereto. For 
25 aesthetic reasoris the inhaler body 6 is ari:dpaque moulding. -Tnie divider 14 is a transparent 
moulding which has a depending tongue 1 5, a part of which forms the window 1 2. 

Within the inhaler body 6 are housed the, component parts of the dosing mechanism. These 
component parts include a dosing unit 16- which comprises a member 17 having a planar 
30 surface in which a plurality of dosing means 1 8 are provided and a shaft 20 which extends 
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■ 'axiaily from the centre of the member 1 7, an inhalation unit 22 which comprises an 

ihhalation channer24 ahd a storage liiiit 26 which comprises a storage chamber 28 for 

storing powder. The above-mentioned component pans of the dosing mechanisni are 
iassembledl^y p^^ 24 through an opening 30 in the storage unit 

5 '25 arid pas'sihg^^ shaft 20 through central operiings 32, 34 in the inhalation unit 22 and 
the stomge uriit'26 respectively. Wh6n so assembled, the lipper ends of the inhalation 
chaiihel 24 and the storage cheimber 28 pass respectively through first arid second openings 
36, 38 in the divider 14/ In^this way, the inhalation unit 22 and the storage unit 26 are fixed 
in position in relatiori to one another and the dosing uhitl S can be rotated relative thereto. 



In this inhaler the storage unit 28 is open at the bottom such that in use powder is provided 
to the dosing unit 16 under the action of gravity and the inhalation unit 22 further 

" * comprises scrapers 46 which are resiliently biased against the siirface of the member 17 in 
wiiich the dosing means 1 8 are provided. In this way^ as iht dosing unit 16 is rotated, the 

15 ' dosing means 1 8, which in this inhaler comprise a plurality of through holes, are filled with 
powder by the scrapers 40. Powder Is prevented from passing through the dosing means 18 
by" a plate (hot illustrated) which is (fisposed beneath the dosing unit 16. 

As illustrated in Figure 2, the divider 14 further comprises supporting means 4l for 
20 rotatably supporting an indicating wheef 42. The indicating wheel 42 has a plurality of 
teeth 44 disposed around the penpliery thereof Which engage with a spiral groove or' 
protrusion 46 oh the end face of the shaft 20. The'supportirig means '41 is configured to 
iaiigii the' indicating Wheel 42 such thatt a part of the periphery thereof is disposed adjacent 
the inner surface of the window 12. In use, as the dosing unit 16 is rotated, the spiral 
25 groove or protrusion 46 engages with one or more of the teeth 44 on the indicating wheel 
42 so as to rotate the same. In this way, by providing a coloured marking on the periphery 
of the indicating wheel 42, it is possible to provide the'user with a visible indication at the 
window 12 as to the usage of the inhaler. 
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As illustrated in Figure 4, the mouthpiece 2 is fixed to the divider 14. The mouthpiece 2 
comprises first and second parts 48, 50, the^first part 48 being the. part which is gripped by 
the lips of a user and the second part 50 being an insert fitted within, the first part. 48. The 
second part 50 comprises a tubular section 52, which includes one. or more spirally or 
5 helically shaped projections 54 that ?ict to deflect the air jdrawn therethrough and therebv 

deagglomerate any larger particles of entrained powder, and a substantially radially-, 

iCur t::) ivr "V- .rv ! vrr'^c-:^ .. j/; '/'i: r;. v c.-': ;• : vu.- ; :l un- 

directed flange 56,. which p^royides a surface th^t together with upper surface of the divider 

14 defines an air chamber 53 that is in fluid comniumcation with inhalation channel 24 

throueh which air containing powder is dravm on inhalation by a user. 



In use. as described hereinabove, powder is transferred from the storage chamber 28 to one 
of the dosing means 18, and, with rotation of the dosing unit 16, the one do5ing n^eans 18 
provides a dose of powder to the inhalation channel 24. In this inhaler the dosing unit 16 is 
rotated by rotating the grip portion 8 in the counter-clockwise sense between first and 

15 second angularly-spaced positions. For this purpose the dosing unit 16 comprise^ wedae- 
shaped elements 60 disposed around the periphery of the member 17 and the grip portion 8 
comprises a resilient member (not illustrated) wl\ich is configured to engage with an 
axially-directed surface 60a of a respective one of the wedge-shaped elements 60 so as to 
rotate jit^e dosing unit 16 by pushing; the respective wedge-shaped element 60. On rotation 

20 . of the grip portion 8 in the opposite, clQcki|?(i^e, sense betv^een the second and . the first 

an^gularly-spaced positions, the dosing unit 16 remains stationary and the resilient member 
is located behind the axiallj^-directed surface 60a of the adjacent wedge-shaped element 60; 
the resilient member riding oyer an inclined surface 60b of the adjacent wedge-shappd 
element 60, ... 

25 _ . . . J, 

. Although the above-described known powder inhaler functions quite adequately, 
powder may accumulate on surfaces in the flow pat^ 
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• . It is thus an aim of the.preisent invention to provide a powder inhaler having a construction 
which is such as to. reduce the .possibility of povCrder accumiilatiiig onsuifaces m the flow 
■ . path therethrGugh.'\.J , ■/ -:i«'./:v. -j/Vvijl ..... vj.. . ^-"r-. ' . 

5 A€;cordingly, . th?-preserit:invention provides a ^powdier -in^ s^imimstering powder by 
. ; • inhalation; comprising: aiflow'path defi^^ 

of air is in use drawn on inhalation by a user; and dosing means for providing a dose of 
.powder to the flow padi forrpntrainment in the^ stream of air;::charactenzed:in that the::inhaler 
fiullier comprises dislod jf^^^n^ for dislodgi^^ powderii^^ on-a surface of the 

10 flow path dovvnsuea?^^ o- * ^ « - 

Th^ present invention also provides a powder inhaler for administering powder by inhalation 
comprising: a housing having a screw thread; a mouthpiece attached to the housing so as to 
be rotatabie relative thereto* and a cap for covering at least the mouthpiece, the cap having a 
screw thread for engaging tfie'sc^^^ on the'housmg; characterized in that the 

moutiipiece and the capture adl^tedii^^ at l^ast^jS:f)art of the mouthpiece is rotated 
relative to thie Housing on one of screwing br 'utecirewin^ ca^; which part 'of die' ' 
mou]thpiece'SubstantiMly remiaii^ pbsitibn relative to* the housing on the otHer bf 

screwing or uiiscreymig the :cap,-:r : "i - ^ • r?:; j: 

By virtue of the present invention^ P9^4gr which^niay-have accumulated on inner surfaces of 
the inhaler is, dislodged^ frprn^thpse surfaces prior tQ th^ next inhalation. Powder is thus . 
prevented froni accumulating vvithin the. inhaler beyond a single use. Jn this way, any^ , 
variation in the dose of powder delivered is limited to the amount of powder retained after a 
single use. This amount will, however, be very small and relatively insignificant. 

In addition, by configuring the inhaler such that the mouthpiece is rotated automatically when 
the cap is removed, it is not necessary to rely upon the user to remember to rotate the " 
mouthpiece prior to each inhalation.- ^ • 
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. The powder iiihaler^ the present invention may be used with any suitable form dif powder, 
. including . powders introduced^into, the air sfream in the taw state or as- conglomerate"- - 
micronised or ordered mixture particles. Furtheraiore, the active ingredient 'of- M^ediehts of 
the powder may be diluted with one or more substances such as lactose and may include 
5 ,,,, subs^tances fOT ooKditfeiis. 
e^-In^ee^^jtheE^ material and need not^^te tesiaiet^d^tG huiiiari life only. 

-^-cvMedicaments suitable for administrationvby therpowdfer iifhal^^^ preisent invention are 



Hi: any^ which May be»d6KVered by ihhMaiidn '^ ■exaAple*p2'-adtfen6 



10 agonists, for example, salbutamoL terbutalihefiMkferbt'feM 

pirbuteroL isoprenaline, orciprenaline, bitolteroK salmeterol, formoterol, clenbuteroL 



* '"pfbcaterdi, brox^terol, plcumeterol, TA-2005, mabuterol and the like, and their 
phanhacologically acceptable esters and salts; anticholinergic bronchodilators, for 
example, ipratrppiixm bromide and the like; gluccjcorticoster^^^^ 

15 Ijeclomethasone, fluticasope.^bude^pnid^;, t|pjeda|ie^ d§^arpethasone,;betain 

fluocij;9lone:,^^amcinQlone ^ mome^one and the.UHe,jtti^ - v : 

ph^umacolpgi^^ acqepmljle-esters aijd salt^;:antialiergic;medijcam^nts^ : 
sodium cromoglycate and nedocromil sodium; expectorants; mucolytics; antiMstaWimes; 
cyclooxygenase inhibitors; leukotriene synthesis inhibitors; leukotriene antagonists; 

20 * ^hGspholip'ase-A2 (PlJ^)^4nWbitdfs; platelet a^ inta^ohists aaid 

prop^iylactids of astHiSk; anti&hyihi&icltt^^ trahquilisers; cardiac glycosides; 

hormones; antihypertensi\fe niedicaihehts; ant^^ antiparasitic 
medicaments; anticancer medicaments; sedatives; analgesic medicaments; antibiotics; 
antirheumatic medicaments; immunotherapies; antifungal medicaments; antihypotension 

25 medicaments; vaccines; antiviral medicaments; proteins; polypeptides and peptides, for 
example, peptide hprmones and growth factors; polypeptide vaccines; eipymes; , . 
endorphines; lipoproteins and polypeptides involved in the blood coagulation cascade: 
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" ' ' vitamins; and otliers, for examjple, cell surface receptor blockers, aritibxidants, free radical 
scavengers and organic salts of N,N -diacety Icystine. 

Prefen-bd'efrtbodiments oT'&e' present mveritib Svill^how be described herembelow by way of 
5 example only with reference to the accompanying drawings, in which: * 

Fi^e~ r Illustrates a perspective view of a known powder inhaler, **' ' 

Figure 2 illustrates in exploded view component parts of the inhaler of Figure 1 ; 

10 

Figure J illusttates the uhdersi^^ of the mouthpiece of the inhaler of Figure 1; 

Figure 4 iliustrates a part-sectidhai' side view of the iiihaler of Figure 1 ; 

15 Figure 5 illustrates a perspective view of a powder inhaler in accordance with a first 
enibodiihienf of the present invention (with the nidutRpiece illustrated in phantom); " 

Figure 6(a) illustrates a powder inhaler in accordance with a second embodiment of the 
present invention (with tKe mouthpiece illustrated in phantom); 

20 

Figure 6(b) illustrates the underside of the mouthpiece and the loose element of the inhaler of 
Figure 6(a); 

Figure 7 illustrates a pow&ef iishaler in accordance with a third embodiment of the^present 
25 invention (with part of the mouthpiece illustrated in phantom); 

Figure 8 illustrates in exploded view a powder iiihaler in"accordance with a fourth 
embodiment of the present invention; 



BNSOOCID: <WO_©841 25eA2J_> 



W098/41256 



7 



PCT/SE98/00457 



Figure 9 illustrates in exploded view a powder inhaler in accordance with a fifth embodiment 
of the present invention; „, . 

Figure 10 illustrates in exi)loded view a powder inh with a sixth. - , . : 
embodiment of the present invention; . ^ , _ . . 

Figure 1 1 illustrates in exploded view a powder inhaler in accordance with a seventh - 
embodiment of the present invention; 

Figure 12 illustrates a perspective view of a powder inhaler in accordance with an eighth 
embodiment of the . present invention (^yith,^ 

Figure 1 3 illustmies in exploded view a^ppwder inhsd^r in a^^^ with a ninth . 

embodiment of the present invention; 

Figure 14 illustrates in exploded^yie\y the component ijarts of the mouthpiece of the i^^ 
of Figure 13; 

Figure 1 5 illustrates a plan view of jDart of the cover {jlate of the inhaler of Figure 13; 

.•I- 

Figure 16 illustrates the cap for the uiluder pf Figpf 13;. ^ ^, . . , ,^ - , , 

Figure 1 7 illustrates the cap and the mouthpiece of a powder inhaler in accordance with a 
tenth embgdment of the present invention (with part of the c^ illustr^d in phantom); and 

Figure 1 8 illustrates a powder inhaler in accordance with an eleventh embodiment of the 
present invention (>yith.part of the mouthpiece illustrated in phantom). 

Stmcturally, the powder inhalers in accordance with the preferred embodiments of the 
present invention have many features in common with the known powder inhaler described 
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hereinabove in relation to Figures 1 to 4-. For this reason arid in order to Woid imhecessaiy 
duplication of description^ only the Structural difPefences will be described in detail and 
. ' reference ismade tb'^the precedirii^ description of the loiown powder inhale^^^ ' 

5 Figure 5 illustrates a powder inhaler in accordance with a first embodiment of the present' 
.invention. This erribddiment is a modiScatidn'of tiie -£b6ve-described kh^^ powder 
inhaler: This embodiment differs -from the*a:bove^describeciknoviTi powder inhaler in further 
.:: ^^ .comprising-a plurality oMexible elehien^^ disposed aroiihti th^ inlet 

to the air chaniber 58^;thlaHi a^^ 
1 0 elements 62 are Sonfigbredi^' whfeh^cai^^ to'md ve by a sifeaih' of air flowing through thb 

ririhalfer'Onniihalation 'by a'aise^^ to Contact atMeast a part-of a surface defimng the floW path. In 
aprefeired' embedimfent'the flexible*"^ 62 m^e of such a length as to contact the surface 

^ ^of the^air chamber 58 defined by the second part SO of the mouthpiece '2 during rhoveihent 
r, md thereby dislbd-ge amy Fk)waer^which"may have acctimiilated on that surface. ^ ^ 
15 il":-'' r '"ic tzr^^-Wiiz^- riol tf>^::^ rC: Ia^i-^.v. '. :'!'-:a''.- " - . _ o.i ^ 

' Figures'6(a) and 6(b) illustrate a pdwabr irihkler in adcotdance with a secdriid embodiment of 
^ ' the present ihveniionl This embodiment is a modification of the above-describeii knbSvn 
-'powder 'inhaler/ This embodimehf differs frdm the above-described khown powder inhaler in 
fuither comprising a loose eleme^^^ freely movable within the air chamber 58 and 

20- • in that the upper surface of the divider H ' 
' no surface discbntintuties. The divider 14 ofthis Embodiment can be compared witH the 
divider 14 of the above-deiscribed known powder inhaler 'whose upper surface is irregular. It 
will be> appreciated thkt by forming the upper surface of the' divider 14 as a generally flat 
surface there "are fevver pefssibte sites in whidH powder may accumulate arid the loose element 

25 64* cannot contact. The loose element 64 can be of any suitable shape arid material. ' ' 

However, a ring has been identified as a particularly suitable form since this fomi provides a 
large area of contact with both the upper and lower surfaces of the air dhamber 58 without 
impeding air flow. In use, with movement of the inhaler, the Ibbse* element 64 is moved 
within the air chamber 58' and thereby any povvder which may haVe Sccumulated on' inner 

30 surfaces thereof is dislodged. In a preferred embodiment the loose* elenient 64 is formed of a 



BNSDCJCID: <WO_9841256A3_l_> 



.wo. 98/41256 PCT/SE98/06457 



relatively dense material, for„example a metal,^such that impact of the IpQse element 64 
, against inner surfaces of the air chamber 58 induces vibratioiis in the;,iiihaler;;in»particular in 
the second part SO^pf tbe mout^ipigce^, wMch^additior^ to fli.s.iQdge,^y powder, which 
may have accumulated on surfaces of the flow path. 

Figure ,7. illustrates a gp.vyd.ei: inhal?5 acqprdance wit|ira third fetnbQdknenT ofthe present 
inyenti9n.. This embodiment is, a n:K>dification pf the abpve-deseribed kiiQ.wh povi/der: 
inhale;',_This. embodiment differs 'from the abav^ 

EEiputbpi.ece 2 cojnpris^s^f^'^^rS^?^?^ Tft^md'^a bia$ing:nieans 72, 

10 pfjeferably a conripressipn spring^fpr axialljf biasii^g thefirst m,^^ <$6i^.6.8^'^. 
. . .towgrdiS one anpdier. - The first part 66v similari^ tl\& seppnd part 50^pfftbfe;mQutfeptece 2 
v- of A^^aboye-despribed knowti powder inhaler, xomprise which? 
, ^incjudes pne or more spirally prhelipally shaped, projections: 54 act to; deflect the air 
drawn therethrough and therehy 4^aggiQmerat^^ 
!5 and a substantially radially-directed flange 56, the lower surface of which together with •:: . 
„ rVPgcr sjurfaqe pf;the divider 14. jdefines an ai^ ch2m3.t>er ^8 that is in fluid cpHmjii|iic;a?i<pn 
. with; th? inhalaition^channel 24 througtt vvhich air containing^ powder is ^rawn .on ,inl^ation 
^ . ,by..a.«se/«. The. first part 66 differs ,fi^m the; second, part ^0 of the .above-^escribed known 

powder inhaler in that the. upper surfacp of the-' flange. 5j6.- is pro videfi with--a plurality of 
20 . axially-directed projections 74, in tWs ^e^ 

first flank 74a which faces in one sense, in^ t^his embpdim innfee clpckwise: sense 
..viewed from above, and a second^flank 74b which faces 4n the opposite :sense, M -ttiisi. 
embodiment in the eauiiter'-clockwi3e sense when yieyfedfrorr^ aboye^ ?In this^ embodiment 
the projection^. 74 are. disposed fbout the periphery of theilange 56, In pother . 
25 embodinient.the,pcojections 74 ^can eaph be formed as a radial sector. : The secoijd part 68 
, ,4s;rotatable. relative to the first part 66 andis rotatably fixed in relation to the third part 70. 
The second part 68 comprises a plate of substontially the same radial dimension as the 
flange 56 of the first.part 66. The lower surface of the second part 68 is provided with a 
plurality . of axially-directed projections 78, the cross-section of which in this embodiment 
30 is complimentary to the projections74 on the flange 56 of the first part 66. In, this 
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embodmient the projections 78 are of triangular cross-section, each with a.first flank 78a 
which facets in one sense,; in this enibodinaentjn; thecQunter-clockwi sense when viewed 
. from-ajboyevand a seppnd flank 78b whicK/facss intthe opposite sense, irt-this embodiment 
in the-clockvs(ise sense.Yt^^^ from abpvev lnrthis: embodim^ prbjec.tions.78 

5. . . , ^a.disposed .about the jperiphery of the secpndcpart-68. In -another; enibodiment the j : 7 
projectipns 78 can-each. be form a radial sector. . The:third rpart 70^ similarly ito the first 
part. 48 of the-mouthpieGe ^ of the above-described knp\yn povyderjnhaier, is clipped . to the 
divider 14 and iS; the part which, is, giipped-by t^^ In use,;on^ro.tatiQn pf ,the 

.third part 70, the second part 68^ which IsiSptateffcconGpinitantly th^rewith»is :a:^iaHy • r 
!0 '■.J 4^splaced.a\yay^frQm the; first part,46:as: the?.first^fl[aiiks 78,a of the projections. 78- on ther 
secqn(i„p?urt eS^ride aiqng the respective, first fl 74a pfctfee prpjectipns;74 on ..die flange 
. . 56 .of; the fii5t ;panr6.6. ^Widi cdntinuedTptatipn of the third part 7,0y.the second part. 68 is 
. , further axially^displaced away, fi-pm_the -flange ; 56, of th^ part:66 imtil: the point is, . , 
-,£eached .y/here; p.rpjectipiis_78 on the second 

15 part .68 pass ^beyond the Aeading^^^e^ flanksr74a of the respective, projections • ; 

v7^ pathe flange 56 of the first part 66.; Atrtharppint, the second part 68 is rapidly: driven 
; . axijS^Uy;Unde^^^ 72:intp contact wiA the .flangeo.6'-pf the first 

part 66. |This sharp conuict between the- prpjec second part 68 and the^ j - 

projections ;74 on the flange; 56^ first part 66 which'is achieved by the rapid movement 
20 induces vibratipns in ihe^ inhaler^) m particiilar in the first part 66, and thereby dislpdgeS' ■ 
powder which may; have accuniulated on thexlower surface of the flange 56. that defines the 
upper surface of the air-chamber 58. Itwill be^preeiatedt^ preferred . , 

. embodiment iriconjorates^aKisdlyTdirected projectipnsi 74^ t78 fpf triangnilar crpss-sectipn, other 
cross-sections wWch wotdd acjbi^^^^^ inhaler, : 

25 particularly iii the first part 66, could also be equally, used. j ; . , : . ; 

Figure 8 illustrates a powder inhaler in accorjdance.with a fourth embodim.ent.of the present 
invention. This embodiment is a inodification of the above-described kncwn* powder inhaler. 
This embodiment differs from the above-described known powder inhaler in that the 
30 mouthpiece 2 comprises first second and third parts 80, 82, 84. The furst part 80, siniilarly to - 



BNSDOCID: <WO 9841256A^L> 



: wo 98/41256 



PCT/SE98y00457 



11 

- the second part 50 of the mouthpiece 2 of the abbve-^described known powder inhaler, ■ 
. f; . comprises ^ tubuiar'section 52,^whiGh includes Giie or niore spirally or helically sHaped 
. prajfictions S4::tha[t'act to deflect the air ^awh' therethrough to 
larger :particles"of fentrdined' powier^^ and a iuBstaiitially- radially-airected^flange' 5i5^'^v^ X 
5 provid&S:a' SUifaC:e that together widi uppfef surface- of the^divider 14 defines an air chamber 
5g:that;is in fl^id "cortimutt^^ vv^th theUnhalattion-cfliahhet i^ tf which' air ^^^ -^ 
Gobtsdmng powder is drawn on infeata:tidn- by-a: 'user.- The first pirt 80 differs from tfie;- 
^:iiebond ipart 50 of the abo^eHdescribfed kilown-pdwder inhaler in further comp^nsihg^a ' 
dowrtwardlyi-dir^eted'^e^^ 56'by vi^ich 

10 tfee first psttt 80 Ts clippfedYo the diVi4I^r'i4'aSfKf a'pluralky of axisdly-direcfed p^ 88 
: F/:©tfithe\ipper surface 6f the- fla^ 56/^kS2h'iri'-tMs emfebdimffit of tri^riliulartfoss-section^ 
disposed about the >dut^r periphery of the ftibular'«eeti6h 52-; Iii fiiis embodimfet each of ^ 
prdje'ction^ 88^ comprises a first flank 88a-which feces in one serisei ih this 'embodiment in 
-the'cloelcwise sense when vife\^ed from' abbvl^^^^ iii'the 
15 ^^pfjpfb^ite- Sense, ih this embodiirrferft iii the'c6unt6r-^i5tocki3i/iS^^^ vvheh^rieWed'fi'dift^ 
^ abdWl 'The s^ 

siectibnoZ afthe first'pi^ 80^ a flange 92-wMfchexteh radially from the mbulffi' sec^ 
and dh^eieihent 94 which iS fcbnnecfed to the^flaii^ 92by'S resiUent a^ akd is configured 
- t6 ride over the projections 88. The flange 93 includes a doNXnlWardly-dk^ 
20 exteih^ion 98 by which the second pan 82 is ciipped-t'o ihe"'&^ pa&t-80' sd that' the flanges'56, - • 
'92'h^e a fisfed axial-relatibnshipr 'The-sec talbe 
rotatabl^^in'ohe sense lelalive-thelret^^^^^^ 16 th« cbuhter^clbekWise sense 

" ^en Viewed from aboveJ The third part- 84, 'Siniilarly to the -first -part'48 -of the mouthpiece 2 
of the abbv^-^eSeribed Mown powde^ inhaler^ is the part^which is gripped by the lips bf a 
25 user. In this embodiment the third part 84 is fixed to the second part -82 -such'that the'^ ^ 

second part 82 rotates concomitantly therewith. In this way, on rotation of the third part 84 
* in one -sense, in this eriibodimenl ih*th6 countei--clbckwise sense when viewed from above, 
- the element 94 rides along the first flank 88a of one of the projections 88 and is displaced 
axially av/ay from tKe- flange 56 of the first part 80. As the element 94'is displaced the 
30 ' resilient arm 96 is progressively deflected; The element 94 is further axially displaced until 
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, ;the element 94;passes beyond the leading edge 6f the first flank 88a of the respective 
;. . projection 88, At that point, the element 94 is rapidly driven under the^ action of the loaded 
ami ;96 into contact wilh the :£lange. 561of the fu^t part 80. This sharp contact between the 
element 94 ahd:the flange. 56 :ofthe first part 80. which ls: achieved by- the rapid movement 
5 induces;vibratibns in :the"ijihaier, in particular in the first part 80, and thereby' dislodges ^ 
-pawder .which may- have accurnuiated on the. lower surface of the flange 56 which defines the 
. uppensutface of the air charhber 58. . 1 . ; . ... . . 

Figure d illustrates a powder inhaler in accordance v«th a fifth'embodifflent of the present 

10 invention. This embodiment is a modification of the above-described known powder inhaler 
ivlnvthis. embodiment the^mouthpiece 2 coniprises first and* second parts 100; 102.' The fiirst 
' :i..paii:lO0;:simiiarly fothe'-second part 50 of .the ■mouthpiece. 2 of the 'above-described known 
powder inhalerrcomprises a:tubular:section 52, -which includes, one or more spirally or 
heiiealiyvshaped-projectionsi54 that act to drawn therethrough and thereby 

1 5 "ideaggiomerate* any larger pamcl^'^of-entrained pawdef^ and a^substantially radially- • ■ '^^ 
directed flange 56; whrch-provides^a'surface^thatabgether'^ surface of the4ivider 

14 defin^s'an air chamber:58:that is inifluid commimication with the inhalation channel 24 
throu^'whieh ait contain is drawn on inhalation by a user.? The first- part :1 00 

differs from the:: second paiit 5'0''Of the above-described known ipowder inhaler. ih- further 

20 : comprising a downwardly-directed extension 1 04 disposed about, the periphery of the t 
flange.56-by which the first part 100 is clipped to the divider 14 and a plurality of radially- 
directed projections 106; each- in this embodiment of triangular crbss-section, disposed about 
the outer periphety^f the tubular sedtion 52.:. The second part 102;i"similarly to. the: first pan 
48 of the moutiipiece^2 of the abbve^described knowri powder inhaler, is rthe part which, is 

25 gripped by the lips-ofa user. Tn this embodiment the second part 102.comprises an^ . .* 
inwardly-directed member r08; the distal end of which is configured to engage the-. ' ^ t 
projections 106 disposed about tubular section 52. In this iway^ on rotation of the second 
part 102 relative to the first part 100,. in this embodiment in the counter-clockwise sense 
when viewed from above, the member lOS is.deflected'radially outwardly on riding^over a 

30 first flank 106a' of one of the projections 106. The member 108ds progressively deflected 
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until passing Jbeyond the leadiug edge of the first ilank J06a'of.the respective projection 106. 
At that ppint,^ the dis,ial end of th$ member? 1 08 .which is.under load is rapidly driven radially 
inv^dly into. contaQt.with. this first flankci^fexif the adjacent projection i 06i IMs sharp 
contaGt bet^ye_en the distal .$nd£Gfi the member* -1^8 land the jtubuiacisectidn SS ihdiices:^ ^ 

5 vibr|ii9n§:in Jiie^iflhaie^^ in pgirJiQulariin the.firat part 100-andiEhereby dislodges powder. 

.. . ^which. m^y have accumulated fon thejowerf surfaced the flange -56- which diefines .the upper 
surface of the air chamber 58. In tiiis embodiment the inemberjtOS is formed of aresilient 
material. It will be appreciated, however, that the member 108 could be formed of a rigid 
.HMUb^rial a^^ bia3e<l:3gainsfethe tubular sectSon 52 by abiasingmeans such as a spring;;. * 

:f igiire . 1 0 illustrates;; a:pdwder inhalerih acegi:dance;:with a sixth ^embocUmentjOf the ^presfent 
iQV5ntiQnv:,lQus;en5b.odiment is.a^^ known piowder inhaler. 

This embodiment differsyfrara inhaler -in that the , r 

mouthpiece 2 comprises ;first; rsecond^d .third. parts it liO,i^ kl 2;: 1 d 4'^ : JThe., first' part . 1 , 1 0,> ^ i . 
15 similarly to the second, part SOrof thevmouthpiexteSiof^ttfe^a^^ 
7 ii^^jixrfaalet, Comprises a tubiria^ spirallyi oi? helicaHy 

^ ■ shaped prpjectrbris.54 that act to:deflect the- . i 
vjdeaggJomSrate" any largq- particles . of entrained powdetv^da subsjaiijiialiyiiradiailyr- u 
Kiitected flange: o 6, which provides aisurface that toge!the.rwitte Uppercsurface.of the, divider 
20 14 djsfmes 'an air chamber 5&:that isin flUiA'Commiihication-with^^ 24 
through w^hich air containing powder is- drawTix>n: inhalation by,a iUser..iiThe;fii-st part: 110 
differs from the secQnd,part3i)xifi.the abovs.-described known, powder inhaler in fu^ 
. comprising a;dowiiv^^ustty-^^ 1 1 6 :dispoj5ed: abQUt the periphery of the . 

•flange 56.by .which therfirst.part 1 l04S;clipped\tolhe.diyidet:' 14 and aj plurality :of upwardly- 
25 directedaxial projections 11 8; each in this^ihbodimerit iii' the foTm':Qf:a„stub of circular cross- 
section, disposed at a 4istanQi2 :ah6utjhe: outer, periphery of the tubular section 52/ In this 
- embodiment the projections li&^e; equi-spaced on a circle about :the tubular section 52. The 
second part 1 12 comprises a tubular section 120 which is located oyer the tubular, section 52 
of Ae first-part 1:1 O^and a plurality; of members 122 which extend at least in part radially 
30 .outwardly fi'omithe tubular section 120. .The third pan 1 14, similarly to the first part 48 of the 
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mouthpiece 2 of the above-described known powder inhaler, is the part which is gripped by 
. the lips of a useri In this embodiment the seeorid pan 1 12 is ifixed to the third part 1 14 so 
as to rotate concomitantly therewith aiid the third part'l 14 'is clipped to the first p^ 1 10 so 
. as to. ber rotatable reiative:thereto.: fa this way, 6n rotatiSn of the tMrd part 114 in brife 
5 sensew. in this embodinient iii tlie counter-clockwise sense when viewed frbiii abovd, the 

.merhbersi 122 each Hde oyer a.respecti ve- One of the' pf bj ections 1 1 8 and' are deflected radially 
: inwardly. With continued rotation," the* elements 422 are pr^ 

biased until the distal ends thereof pass-beyond the respective proj ections 148 . At that' point, 
.:the distal endsiof the members' t22"are rapidly driven radial of 
10 . ;.;.:tHe. respective adjacent pr6jectibnS':ll:8; '1Tiis^kh^^ the members 122'arid the 

projections ! iS^which'is achieved by^the 'rapid movement iriduces vibrationis in the inheden in 
. ' particular in:the**first'p£« J^10v a^^ on 
the lower s'urface of the flange 56 which defines the upper surface of the air chamber 58r 

1 5 llFigure 11 illustrates-a powderinhalCT-iri aceordancetwith a seventh embodiment of the' • ' 
'present inyentidnl This Embodiment is ^ modification of the above-described known pfowder 
inhaler.; This embodiment differs froxn thfe above-desdrib^d' known |50wder inhaler in that the 
mouthpiece 2 comprises fixst, second and third parts 124; 126, 128. The first parf '124v - - 
similarly to the second' part SO of the" mouthpiece 2 of the above-described known powder 

20 inhaler, comprises a tubul^ section 52, which-includes one or more spirally or helically 
- shaped projections 54 that act to deflect the air dr^ ' - 

deaggiorherate any larger particles of enn^ined powder; Sand a substantially radially- - 
. directed flange 56; wMch;provides a surface that tbgetKer with uppier siirfac of the divider 
14 defines an aiir chattlber 58*that is in fluid cdmmimication with the inhalation channel 24 

25 through which air containing powder is drawn Ori inhalation by a user. The' first part 1 24 
differs from the second part '50 of the above-described known powder inhaler in fiarther 
comprising a downwardly-directed extension 130 disposed about the periphery of the 
flange 56 by which the first part 124 is clipped to the divider 14 and ia. plurality of axially- 
directed projections 132, each in this embodiment of triangular- cross^-section, disposed 

30 about the outer periphery of the tubular section 52. In this embodiment eath of the' _ 
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. ^projections 132 comprises a first flank 13;2a which faces inone sense, in this embodiment 
in the cloj:kwise sense when; viewed from i^boye, and a second flank 132b which faces in 
... the opposite sense^ in -this embodinjentj ift the Counter-clockwiseisensewhen viewed from 
^*?PY^ / T^^ fi^sj paift 124 ftpther^iffere frpm-.the secondipartiSOiofstheJaboverdescribed 
^ ^H?ciyra.,ppw4erinM 

tibe Uib!Jarv:§ectiQi^'52^,^^^^ tifei peripheral 

, «?f?^?^ion. 130 au^d,therebx jesjiiie^atly defpros^ jhe,fbLxige:56; i to a.preferred embodiment the 
flange 5.^ is formed pf sufficients^ 

xegiiieacy to alk>yvr^fo^^ In jMs etobpdin^nt the:seconApart 126:comprisesa 

10 J :. section IS4:>vhich:is4^cgffed oy^-a^^^ first parta24^a^flange . 

':A3^;;WliisJ>:e*?^ends radially: frpm^the^tubul^ris^ction 134:andia^ 

^.,^;>ctensipn 438 disposed .abput^^Qp.erip|fe^3^ is 
cl^gpedto the first part 124:§a^,|e*be tptia^ • 
periphery of the extension 138 is provided with a plurality of radially-directed projections 140 

15 which act ,a§:a grip fpx a user.- The, aeGDcd p^iJt:^^126-:ft^]Ul«r^ 
. ^ 4i^fct^,prQjectipiis (not.ij[?iti§trate(^) 4i.siyp$edrtQliierlpwersu^ 13(^,the\ 
. . :Crpss7sectipn<>f which prpieqjioas is in^ projections 
1324i?pospji about the periphery of the. tuhular section 52 of :the,fiiistrpart:66.r';In this- 
•embodiment the projections, on the.lpwer siyrfaee of the flwge:-!?^^^ sure, pf triangular erpss- 

20 seictipn,, each with a-first flanjk wbiqh^face^ ini one. sense^in this emfeodimemun the counter- 
clockwise sens.e,when .yiewedirog:i abAve a se<3.Qn4fl^mk wluch fapes Jathe.opposite 
sense, in this embodiment in:the.c sense when: viewed -fojni.^hpyey ISie second 

part 120 is fitted.^o .fcft.firB$;parf^jl24 so as:to-be rotatable iniQi»jSe»se retatiye thereto, in:.this 
embpdinient m the cpurtferrclpclc\yise;sense when Yiewed;fitotn aboyej The.third part. 128, 

25 sunils^ly to the first part 48 of the .mouthpiece 2 of thfe abpye-described known powder ' 
inhaler, is the part which is gripped by the lips of a user "Bi this embodiment the third :part 
128 iS:,fixed-to the second part ;126 .so as to rotate concomitantly therewith.. In this way, on 
rotation of one of the second:pai:t.l26 or die third part 128: in one sense, in this embodiment 
in the counter-clpckwise sense when viewed from above, the tubular section 52 is displaced 

30 downwardly: axially relative to the extension 130 as the first flafiks of die projections, on the 
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lower surface of the flange 136 ride along the first flanks 132a of the respective projections 
13 2. on the; tubular, section 52. The tubular section 52 ds further aXially displaced until the 
trailing edges of the first:£laiiks- of:tfae projections^on:the Iowct of the flange 136 pass 

. Jbeyond the leading.^dges'of ther:^ 132 ohtKe 

5 tubular section .52:1 At that point; the:tubuiar section 52: is returned rapidly tb thS drigiiial' 
axid .posiiicm ahd the projections 4'32 on the tubular section 52 :contajct the projectiofis bn the 
. jo>yer surface of the flange 1.36.' This sharp contactbetween the projections 132 on the-^ 
tubular section 52 and the projections oh the lower surface'of:the flange 136 which is - ' I 
achieved by the rapid niovemenf "induces vibrations in' the^nhalervih parricidal in the'first part 

10 / : 124^ and thereby dislodges powder which, may. have^accuniulated on the lower stirfade"of the 
flangei6which:defmes.the upper sTMace of . . '-ir': . 

V; Figure 12 illustratesra powdei: inhaler in: accordahce^with an eighth, embodiment- of the ^ 
/: R e present invention. This embodimem:is^^a modification of the above^described- to ' - 

15 rtpowder inhaler. : This 'embodiment tiiffersTfirom^the.above-descri known powder inhaler in ^ 
further, comprisii^ a member 142 disposed to the upfper surface of the divider 14 which 
contacts the lower surfece of the second^pah 50 of the mouthpiece 2; defining a part of the air 
. chamber. 58v In preferred embodiments the niemberul 42 comprises a scraper or a"'brush, i::In 
this embodiment the mbulhpiece 2 is/rotatable'relative to the inhaler body 6.i.In use/on: 

20 rotating the secorid parr50 reilati ve to the ;member: 1 42, in this embodiment by rotating the 
mouthpiece;2; the member 142 acts to dislodge.powder which may have accumulated on the 
rJower surface:of the second part''50; In.a preferred embodinient; where the top of the storage 
chamber 28 includes an ihlet which is closed by; a separate plug, the;merri 142 can be 
formed as an integral part of the plug or be attached to the!plug. 'It will -be appreciated, that 

25 wiiilst in this embodiment.the member 1 42 is configured to contact the lower surface of the 
second part 50 which defines an upper surface of the air chamber 58; in ah alternative ;v : 
embodiment the member 142 could instead .'be configured :tb contact the upper surface of the 
divider 14 which defines the lower surface of the air chamber 58. In another embodiment one 
or more members 142 could^be provided which are x:6nfigured to contact both the lower 

30 surface of the second part 50 and the upper surface ofthe divider 14.* . . . ; . ; • ; 
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Figure JSJlIustrates a.powder inhaler in accordance with a ninth embodiment of the- : 

: -presenji.inyentiom This embodiment isra naodification of the above-described kriowti " 
Row^er inhaler;- 1^ emb^di^ent differsiSora the:*aboYe=desadbed^to in 
th^lhe .djivider '1^ a . supplementary air iniet 142 ^vtiich is in fluid- - - 

ri . <?pimniHX^ati^n,wtfa^ in; the peripheral walkofllie inhaler body 6iQnd iff x 

further CQniprising,.a cover:plate 146 whichds iQcatedlabbve the divider 14, The cover plate 
1 46 comprises Tirst.aiid'Sec<md:openings i48/l'5Qiwhich cprrespond respectivelyito the? : 
inhalaiUon chanixel.24ia^ inlet:i42. The.coyerplaterl46 further 

•:;eomprisQ§ an.outwardly-(biased.elementi52:.whichiis connected tplthe main-body. thereof a 
resilient arm 154. In this.embodimentilie element^lfa has an end? face 15:2a.!which is; "-'i'* 
substantially radially directed. The cover plate 146 still further comprises a member 156 
which isroonfrgured to.cbntact aipart of iheJcnwer sirrfe flangeo 6 defining the upper 

surface o£ the air. chamber 58. i In preferred!embo<fiiTientsJ±ie:memb6r 156.comprises onepf a 

. . ; apfaper or a brush. In«this > embodiment themcmbef 1 15 6 is: irit^jcally; foimed wixh the cover 
plate 146;and cbmprises-an'ann^which is . formed of resilie^^ material andracts as a scraper. In 
thilembQdirnem.the}mouthpiece.2xomprises-fct!and second parts 158i,16G. -This . • 

: fembodimentifiirther differs from the above-described known powder inhaler in that;thefirst 
part: 1 58 Jurdier comprises plurality of radially mwarxUyrdirected. projections.;! 62. and a 
plurality, of radially outwardly-directed projections 1 64. -Each lofthe^ projections : 1 62 c : 

; comprises:a first flank 162a which:faees/tn'jone;sense, inrthiis^embodiment^in the counter- 
-clockwise sense when viewed/front ahove^ ahd a second flank 162b^whi'ch, feces in the other 
sense,'in,thii5embQdimeht m the.c^^ . 
embodiment ihe second flanks ,162h of the: projections . 1 62. are substantially radially directed. 
In this wayv; the inhaler isxonfigiired stfch that thejnouthpiecei2 cannot be^freely rotated 
relative to the inhaler body 6, which would be undesirable when a user was trying to grip.the 
mouthpiece 2 in.the lips. In.this embodiment, the mouthpiece 2 is attached to the inhaler body 
6 by means, of clips 166 which- engage a ridge 168 that is formed about the . periphery of the 
divider 14: In this embodiment the inhaler is configured so as. to allow the. mouthpiece 2 to 
be rotated in the counter-clockwise sense on the appilication of a relatively small force, but to 
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provide significant resistance to rqtation of the mouthpiece 2 in the clockwise sense and 

• thereby penxiitpnly forced rotation;. in that sense; Qn rotating the mouthpiece 2 in the. . 

• coimter-K2lpckwise:Sense the element 152 rides over the first flanks 162a of the projections 
162 on the .apptic^xipia'Cfa relatively low forcei:\yith the resilient arm-1.54 being deflected 

5 radially inwardly.; On. i:otating«^^the tnputhpiece:2- in, the plockwise sense the end face 1 52a of > 
the element:! 52 abuts theisecond flank; 162b of one.pf the projections 4 62, which end face 
1,52a and. second ;flanks 162b of tiie;jprpje.ctions: 162 a^^^ as to provide surfaces at a 

small angle relative tp. the radial directipn..: In order to rptate the-eleirient 152 .beypnd .the . 
respective, projection 162,.a relatiyeIy:ygh-force h^ ?ipplied p OYercpme.the resistance 

10 .:bet\yAen the end face 1.52a of ilje elenienjt:152,the:'§ecood:flan^ of the respective-/;-,, 
projection. 1^2./ Whilst tihe;inhaler<:ould he cpnfigured;tp; prevent the mputhpiece 2 being 
rotated in pnej sense; by-^ pro the element 152 and the second flanks 

162b of the projections . 162 as radially-jdi;:eeted,surface embodiment it has been - 

, . ] .recpgnizedrthat.a user could attempt to fprt to rotate in that sense which 

15 may lead to damage beting caused, suchras by ^^^^ element 152; the resilient 

arm 154 or the projections 162. In use^jpn rotating, the mouthpiece 2 relative to the inhaler 
body 6^ :the lower surface of the. flange 56 of •the;secpnd;part 160 is-rotated relative to the- 
member 156 rtheri^by; causing: poy/der; which niay have accumulated. on that part of Adlpwer 
surface, of the flange? . 56* immediately, ups^ the member 156 in a rptational; sense, to be 

20 removed, r'. .v ;• ^.-.t . " ; .::^r . • ' * .• \ oi.- c-::,: 

In a preferred embodiment jthe inhaler, further cpmpxises a cap 168 which is adapted to jotate 
the . mouthpiece 2. . on jeirioyaL . In this embodiment .the cap: .l 68 includes {a-.plurality: of resilient 
members .1 70 disppsed^about the inner.periphery thereof which; eng^e with: the^outwardly- 

25 directed projections; 1 64 on the. first part 158 of the mouthpiece 2. The members 1 70 extend 
axially and enclose an acute^angle .with the imier periphery of the cap. 168; the distal ends of 
the members 1 70 .being directed in the coimterTclockwise sense when viewed from above. By 
having ian axial length the members, ,1 70. engage the outwardly-directed projections 164 on the 
first part 158. for the entire period that the cap 168 is removed, in this embodiment by - 

30 unscrewing in the counter-clockwise sense when vie\yed from above. In use, when the cap 
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I68:is removecL^one or more of the members 170 engage respective projections 164'oh'the 
first part 1 58 and cause the mouthpiece 2^ to be rotated relative to the inhaler body 6; thereby 
" causing the member 15640 reiftove powdef which may have acciimulated on that part" of the 
ioWer^stirfeGis of the flange 56 upstream - in ai^fotatibnil' sense ofthe mefriber 156; In this 
5 way; whenever iusfer removes'the cisfp 16S^e mduthpieefe?2 is-a^^ rotated;-- - 

r'Ft&ther,^"thi*^ mouthpiece 2 is rotated iri*?>fily^dRe directiori and^o thfe cap reS-i^"^- 

i • removed. TWs arrangement hias^a-ilurnber of a^ Specificany, in that powder i's^ 

di^fodged-imiiiediately {)ridr to irihalatidii:: Bi addition, oii removing the cap 168; the grip 
;:^n|fortton'8 i§ tto'ded to be fbtatSdib-the sense Opposite t provide a dose of 

10 powder'to' the inhalation chaniiei 24: ^Thus/thfettt^ user loading the- inhaler cin 

:r^oviri^ iHe^cap 168V In fitting the €apJ 1*68, in this^^mbddithenr by screwirigiifi the . • ♦ -i 
^i'Glockwise sense: the members' 170 are deflect^d^aad riJd^ Over the^ fespeetive-^^^ :1 64 

on the first jpan' 15iS/ -In a preferred effi cap 468<'.is provided-v^ith a greiat^r " 1 - 

hifeberof mdhibers 170 thati th^ ffi^t part^^ In .this way, 

IS tii^-angle thjrbi^ which the cap^^l68'Has ld^b^«rotatfe^^^ or more-of the * 

^jprbjections 164 is m^ Iri 'addit5oiiy A?<rheil-t^^ 168 is fitted^ the imeimbers 170 pass 

ovir'thej prbjfections 164 one at time,- suchthat With the^ cap 168 fitted no'nio^e^ari'dne 
'^ih<siftbe]!-'-170'ca^ left in a defonrieditatie; extehded periods of defotmati*^^^^^ 
' iMdefsifaMe lli caiising relaxation of thS material of the'm^kibers 1?713; a^pr^feited : . : 
20 embodiment the cap 1 68 and the members 1 70 are formed as an integral moulding! 

»- Figure "! 7 inustrates''the cap mouthpiece of a powder^ iiihalet in accoidaiKTe with a 

' ' tenth emibodinient df &e pffes^^ TTiiSiembddimeMihdorpd^tes aii alter^^ 

constfucti6ii^ for rotating thfe nibuthpiece of ail irihalerdn remo^^^ In this 

25 ' eiSbddinieht a'plurality of axially-directed grooves 172 aireT)r<Jvided in th^ periphtery of the 
nriouthpiece 2 and the cajp' 168 is prbvided vCdth an insert 1 74 disposed in an upper po'rtion 
therfeof The insert 1 74 is in the shape of a ring and comprises a plurality of radially 
' invy^dly-biased meiribers 176 which are configured tb^engage with the grooves 172 in the 
mouthpiece 2. The disMends of the members 176 are directed in the couriter-clock^vise 
30 ' seiise when viewed firom above. - In use, when the cap 168 is removed, in this embodiment by 
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unscreAving iij the cpimter-clockwise sense when viewed from above, the. members 176 locate 
in respective grppye^ 172 and cause the mouthpiece: 2. to be rotated relative to .the inhaler 
, body ^6. ;In diis, way.i^wheneve^ is automatically 

rotated.. rJn; fitting the-ea mjthis exnbpdiroejnf .by^ the clockwise. sense,* the 

members 176^are:.deflecte4:^2^ . .. . . - . . 

Figure 1 8 illustrates a powder inhaler in accordance v^th an eleventh embodiment of the 
present invention. ^This enibodiment is a. modification pf the. above-described knowni:pdwder 
; inhaler, ,In .this embochment^ s abQyeHdes.eribed known, powder, inhaler, the 

mouthpiece 2 cornp^ses a tubular seGtidn 52i;^yW one or more spirally ox: 

helically shaped projections 54 that act to deflect the air drawn therethrough and thereby 
deagglomerate any larger particles of entrained powder. This embodiment differs from the 
above-described known powder inhaler in comprising a cap 168 which includes a brush 178 
that extends firom the lower surface of the upper end thereof. Tbe brush 1 78 is located along 
the longitudinal axis of the cap 168 such that when the cap 168 is fitted, in this embodiment 
by screwing in the clockwise sense, the brush 178 extends into the tubular section 52. In this 
way, whenever the cap 168 is fitted or removed, the brush 178 acts to dislodge powder which 
may have accumulated within the tubular section 52. In a preferred embodiment the brush 
1 78 is formed in a spiral or helical shape so as more effectively to clean the surfaces of the 
spirally or hehcally shaped projections 54 within the tubular section 52. In another 
embodiment the brush 178 can be moimted to the cap 168 so as to allow relative rotation. 

In fiirther embodiments the present invention may provide inhalers in which vibrations are 
created using electrical power. In one embodiment a piezoelectric element can be used to 
create vibrations for dislodging powder which may have accumulated. The piezoelectric 
element can be driven by a battery or by movement of part of the inhaler, for example by 
rotation of the mouthpiece as described hereinabove. In another embodiment an electrostatic 
field can be used to dislodge powder which may have accumulated. 
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- In yet further :embodiments the present iixveritidli-may provide inhalers in which vibrations 
.are created by parts which cooperate:- In one dilhbbdiment a detented Surface may be provided 
.between, the„mouthpieceiand the inhaler ^bofdy such that vibrations are cffeated on relative axial 
. movement: thereof. Irt another '^ntbodimeiirthe^^aps^^^ 

5 can be provided with a detented surfaise flilsrfeljelwee^ the cap, for - - 

example by a push fit or a screw fit, vibrations are created. 

Finaliy,it will be^diderstood by^ a persdh skilled m the^art that the^ present invention 
;describediin itsprefenre 
10 departing from the scope of the' tnvehtidn'as^ d^fmed in* the -a^pended-cl^ms. ■ • ■ '^ '^ 
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■'CLAIMS. . . 



. 1,: A powder, inhaler for^adrhm ' . . . : 

..,,a flow-path^defmed.fa^ plurality of siirfeces throx^ which a^.stream oftair is in us6 drawn 
- 7>X5n4nhal|iti0nbya;Usa:;ahd: ' :.: i /r:;.:, * , 

dosing means (18) for providing a dose of powder to the flow path for entrainment in the 
stream of air; 

L characterized in that' thelnhalerfuTtlier comprises dislodging means for dislodging! powder 
accumulated on a surface of the flow path downstream of the dosing means (.18): 

2/; -The;inhaler.according;tQxlaim;l,. wherrinL^^ flow-ipatfa includes a chamber (58) having an 
in ..inlet:arid:anoufletJ iri.r.^rl-^ ';-;c. o:'? r v: .^z;-. .: - . 

3. The inhaler.accprding 10 .claim 2';Lwherein the: dislodging means is adapted- to: contact a 
surface defming at least a part of the chamber (58). 

4. The inhaler according to claim 2 or 3, wherein the dislodging, me^is comprises a. loose 
element (64) disposed within the chamber (58) which is configured so as not to obstruct 

„ ithe streani of airdrawn*tlux>ugh tfie chamber (58) during inhalation by the user..: 

' -rT . ..' ; ; :. : rC; •. j-O : S6 X'^ o::.. : r ' w : ; . . 

5. The inhaler according to.6Iaim;4, whereiii:the loose, ejetoent (64) comprises a ring. 

rj:: .:>''} 'r rti. -r^.-:^, ^ :v: -yr - ... --i,: . ■ 

6. The:inhalerracc6rdihg.,ta claixn;4 or 5,. wherein the loose, elcmCTtt (64) is composed of a 
metal.-, '.'^rbz'oc'xs -J:.::*. ' » ; :.-.'7 .-.p^. ,-Tr' ;r 

7. The inhaler according to claim 2 or 3, wherein the dislodging means comprises a plurality 
of flexible elements (62): disposed at jthe inlet to the chamber (5.8), the flexible elements 
(62) being of such length and flexibility to contact s surface defining at least a part of the 
chamber (58) during inhalation by the user. 
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8. The inhaler according to claim 2 or 3, wherein the inlet and the outlet to the chaniber (58) 
are formed in opposed surfaces that are relatively rotatable in relation to one another and 
the dislodging, meansxomprises a member 4 142; :1 56>.whichds 'fixed in relation to' one of 
. . the pppbsied surfaces: andjis configured;to .contact thecth^ oPthe opposeH^sSi^ as to 
5 dislodge powder accumulated on the other of the opposed «urfaces ph relative-foiation of 
^r.> ^rtheLOppbsed^suifaces. ''.'^/n ^.t^ T^i:;''' :>s ' u^:o'; 3i::Lh.'04«'* irj:: r: 

■ * • _ ' > '\'" '. '• 

71 9:/::T1ie.iT^ according toxJiaim &i wheTceinithe::member (i42'?'156)xarriprises'on^ of a 
scrapetora-brushr^or "■'^"■0 nv.:TPjy^:^l'' cjii:} ,n:izo v^^: ^. -iv 

10 

. : 10; The inhaler according toxlaimiS. or '9; further comprising. a.stcMagex:haiiiber<28^):fii>r i^ 
storing a plurality of doses of powder, the storage chamber (28) haviig a^lUttg? inlet in 
one of the opposed surfaces of the chamber (58), and a plug for sealing the filling inlet, 
jf^ r:whereinthemember (^42) .isfpnried'as apart o'f^^^ ::>i'x 

11. The inhaler according to claim 1 or 2, wherein the dislodging means is adapted to create 
V vvibratior]s;intiiehihalearr o':v:..;. =T:t r:ir;v:,:v7 ,^ j • y.,:j^. --^T 

12. The inhaler according: to'ciaimrl l;^^w^ dislddging.meansxdmprises first and 
20 second relatively movable components (66, 68; 80, 82; 100, 102; 1 10, 1 12; 124, 126), 

each having'cooperatmgstutfaces (74:, 7i8;;«S; 106;ilfl8; ll,8;il22; 132i)LiWliich;are / 
resiliently biased towards one another, at least one of the cooperating surfaces (74; 88; 
1 06; 11 8;' 132) haviiig^tt6'^i''mt>re discontinuities sucbthat as^the-firstand second: C- 
components (66, 68; 80, 82; 100, 102; 1 10, 1 12; 124, 126) are moved relative to'one 
25 another vibrations are created in the inhaler. 

13v The- inhaler accordiiig to claim 12, wherein-the at least one of the' cooperating surfaces 
(74;. 88; 106; 1 32) has a saw-tooth cross-section:: / : i . ' 
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14. The inhaler according to claim 12 or 13, wherein the other of the cooperating surfaces 
: (94; 10.8; 122) is provided. on. a resiliently-ibiasedann. ' .i: • ^ ^ ^ - 

15. The inhaler according to any of claims 12 to 14, wherein the first and second components 
. .(66,:68; 80, S2;.100, 102;:1 10,1 12; 1-24, 126) are: relatively rotatable. v : . 5 /. 

1 6. The inhaler according to claim 1 5, wherein the at least one of the cooperating surfaces 
. ..-:,C74;.88;.106;:M8; 13?) generally defines. a circle. : . :;: * : ^ . • . . ::/ ] 

• . •. • , ^ / • y'v -^bov na.-i ; n ':. " ^.' /^ 

;i 7.: The inhaler according tOr claim 15 or 16; wherein the^at least one of the cooperating 
surfaces (106; 1 18): is radially directed. -Ji •. . t : 

18. The inhaler according to claini'lS.or 1 6,' wherein the at k one of the coopera.tihg ... 
surfaces (74; 88; 132) is axially directed. c: ' : -v . , . 

. 19. The inhaler according to ;any declaims. 121 to. l S^^fiir&er comprising a mouthpiece (2) for 
gripping in the lips of the user and an inhaler body (6) for;hotising the dosingvmeans (18), 
wherein it least a part of the mouthpiece: (2)» is rotatable relative to the :inhaler jboidy (6) and 
one or both of the -mouthpiece (>2) and the inhaler body (6) comprise or.are attached to the 
. first and second components (66, 68; 80,^82; 100, 102; 1 10, 1 12; 124, 126).. - 

20. The inhaler according to any of ciain:is 12 to 1 8, comprising a main body having an outlet 
nozzle (4) and a cap (168):for fitting to the main body when ijie Inhsder is not .in use, 
wherein the cap (1 68).and:the. niaih body comprise or are. attachejd to therfirst and second 
components (66, 68; 80, 82; 100, 102; 1 10, 1 12;. 124, 126); . - . - . 

21. The inhaler according to any of .claims 12 to 20 when appendant upon claim 2y wherein at 
. least a part of the surface-of the. chamber (S8).is flexible, which .at least part of the surface 

of the chamber (58) is connected to one of the cooperating surfeces (132) and is flexed on 
relative rotation of the first and second components (124, 126). , ■ ' . . r . 
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22. The inhaler according to claim. 24 , wherein the at least part of the surface of the chamber 
(58) is defined by one of the first and second components (124). 

5 23 . The inhaler according to 'elaiirii2 1 ^ or 22V wherein the. 2£ least part of thfe surface, of the 
chamber (58) is the surface of the chamber (58) opposed to the inlet thereto, 

24. The inhaler according to claim 1 or 2; comprising a hiain-body having an outlet nozzle (4) 
and a cap (168) for fittii^ to the main body when the inhaler is not in use, wherein the 
10 disiodg^g:meaiis comprises .a bnislr(l78) which is attached to the-.xiap (1 &8) forriiisertion 
into the outlet nozzle (4) when the cap ( 1 68) is fitted:to thermaih'bbdy:: : : .i . % i;;:: 

25: A po-wder inhaler for administeting. poM/der by drftxalatidn, .comprising: :^ : : i:: ' t . • f i 
a housing having a screw thread; : '^lib ^^^as . S [ z:^':^r::.:z 

15 a mouthpiece (2) attached to the housing so as to be rotatable relative thereto; and 
. .r -a cap (1^8) for covering at least the niouthpiecer(2');.theicap (I68>rhaying'a 

— ; for engaging the strewthread^^^ i . x ;. > ^ 

1. '^ ' . cfearictiaiied ift^^ (2>and thexisip (168) are adapted:such that at least a 

- ' part^f ^e thoiithpiece (2) is rotated relativeitd the. Hpusirigoii .one'of screwing or jc 

20 unscrewing the cap (168), which! part of the MoTitiipiece. (-2) remains substantially in fixed 
position relative to the housing on the other of screwing or unscrewing the cap (168). 

26: The inhaler according tO: olaira 25, wherein the mouthpiece (2!) ^md.the cap (168) each 
• ^cbmprise'parts wfflfch engage on the one of screwihg orruriscrewing the eap-<168) so as to 
25 rotate the at least part of tfie mouthpiece (2).. ; 2 :^ i • ' ' . "1 C / ? , : > , : . 

27; The inhaler according to claim 26, wherein the^engaging parts comprise at least one 
- resiliently-biased meiiibet (170;Ai76) and at least one projection (164)"or recess (172), the 
• at least one resilieiitly-biased member (170; 176)>being configured to engs^e the at least 
30 one projection (164) or recess (172) on tlie one of screwing or unscrewing the cap (168). 
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28, The inhaler according; to any of claims 25 to 27, wherein the at least part of the 
mouthpiece .(2); is.rotatedTelative to the housing on unscrewing the cap (168). 

29. The inhaler according Ito' any of claims 25 to 28, wherein the housing comprises a 
rotatable grip portion ;(8) which in use is rotated to provide a dose of powder for 
inhalation, the grip portion (8) being rotated to provide a dose of powder for inhalation in 
the same sense as that in^ which the cap (168) is rotated to rotate the at least part of the 



mouthpiece (2). 




30. The inhaler according to any pf claims 25 to 29, further comprising means for {jroviding 
resistance to relai'ive rotation of the at least part of the mouthpiece (2) and the housing. 

r ." ' ' I : ' r i| " ■• - .- ■ . 

3 1 . The inhaler according to claim 30, wherein the rotation resistance means allows rotation 

of the mouthpiece (2) relative to the housing on the otlier of screwing or unscrev^g the 
cap ( 1 68) only for forces..greater than that required to rotate the cap ( 1 68) on the one of 
screwing or unscnewing the cap (168). , ' • 

32. The inhaler accordiijg to claim 30 or 3 1 , wherein ihf rotation resistance means comprises 
a ratchet mechanism: 1,^^^^ ^ r-. 

33. The inhaler according, to claini 3 1- or 32, wherein the inhaler is configured such that 
rotation of the^at^eiast part of the mouthpiece (2) relative to the housing on the other of 
screwing or unscrewiiig itfie c^p ( 1 68) causes no damage thereto'; \" ^ \^ • \ 
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